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Abstract

Inspired by the constant juggle of children’s activities and the assignment of related tasks
for their parents.

Juggle is a native Android application that upon Google Sign-In retrieves and displays the
calendars for which the user has owner access, the user can assign a Juggler(responsible
adult) or Juggled(child) role to each calendar.

Juggled events can be viewed within the app and related events(getting there, getting
home, other) added to one of the Jugglers calendars.

The app utilizes the Google calendar APIs and so the Android family can continue to use
all the Google calendar event functionality.
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Keywords

User:

Calendar:

Juggled:

Juggler:

The signed in user of the Juggle android app, Google Sign In is the only
sign in option available and so that user will always have a Google Account.

A Google calendar. The Juggle app can read and write to existing Google
calendars of the User and the Google calendars to which the User has
“owner” access. The Juggled and Jugglers will continue to use their Google
calendars in the usual way.

One of two roles that can be assigned by a User to the owner of a Google
calendar to which the User has “owner” access. The focus of the app is to
display the Google calendar events of the Juggled so that related events can
be added and reviewed by the User. If the User adds a Dinner (or other
event using the “Add Event” functionality), it will be added to the Juggled
Google Calendars. The Juggled do not require the app. Children would be
assigned the role of Juggled.

The other of two roles that can be assigned by a User to the owner of a
Google calendar to which the User has “owner” access. Events created
within the app, that are related to a Juggled calendar event, is added to one
of the Juggler’s calendars. If the User adds a Dinner (or other event using
the “Add Event” functionality), it will be added to the Juggler’s Calendar
also. Jugglers do not require the app to be assigned events, although they
would be an expected User of the app. Parents would be assigned the role
of Juggler.

List of Abbreviations

UID:

‘an identifier that is guaranteed to be unique among all identifiers used for
those objects and for a specific purpose’ (Wikipedia, 2022)
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1 Introduction

11 CONCEPT

[ wanted to build something that [ would use myself. My initial idea was to build an agile
type solution to help manage family and household tasks and share the load between the
family to include a backlog of tasks, a shared calendar and the generation of associated
tasks if a certain type of activity is added.

Considering the popularity of Google calendar and the broad range of integration options
for applications that already exists it seemed unnecessary to try and replicate that
functionality and that’s when I stumbled upon the Google Calendar API.

I also wanted to focus on mobile app development, it was one of the most challenging of
the modules but I was keen to learn more as mobile apps are so popular and easy to
distribute.

[ am a parent of three children, two of which are old enough to own android tablets and
have a personal Google account which by default includes a Google calendar. Voice
commands are their default when they interact with Google and so they can easily add
their own events and access the details of their own Google Calendar events.

And so my project idea was born:

e for kids to use their existing Google Calendar functionality to add and access
events

e for parents to access those events in the app using the Google Calendar API and
within the app create and assign related tasks, with some persistence in a cloud
database.

(in agile speak the list of children’s events being the backlog; each backlog item is
then broken up into individual consequential tasks; those tasks assigned via an
entry in a parent’s calendar; estimate of time required per task using the start and
end times of a Google calendar event.)

e And while engaged with the Google calendar functionality, I also hoped to address
the repeated answering of the question “what’s for dinner?” by utilizing that same
Google API functionality to add a dinner event to each calendar so that they could
repeatedly ask Google Assistant or Alexa that very question.

As an example, my eldest child has a once off football training session on Monday at 6pm,
he adds it to his calendar using Google Assistant on his Android tablet. I see the event in
the Juggle app, I add a related event in Juggle, assigned to myself, to bring him to the
session with a start time of 5:45pm, I add an additional related event in Juggle, assigned to
his Father, to bring him home from football with a start time of 6:45. We all get default
Google calendar reminders of these events.
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Figure 1: High level view of Concept
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1.2 SCOPE

This app is being built to run on Android only (with Minimum SDK of 29)

A user will have a Google account and signing into the app is by Google Sign In only. The
user will need to grant the Juggle app read/write access to their Google calendars via a
consent screen generated upon sign in.

The Google user who signs into the app will already have been granted read/write access
to the Google calendars from which events will be displayed and for which related tasks
can be added or which a dinner event could be added.

Google’s calendar’s APIs are central to the flow of information from Google calendars to
the Juggle app, and the addition of events to Google Calendars within the Juggle app.

The specific Google Calendar API HTTP requests, as outlined on the Google Calendar for
Developers page (Google Developers, 2021) to be used are:

Calendar List: returns the google calendars to which the user has access

“GET https://www.googleapis.com/calendar/v3/users/me/calendarList”

Events list: returns the events of a specific calendar

“GET https://www.googleapis.com/calendar/v3/calendars/calendarld/events”

Create an event: creates an event in a specific calendar

“POST https://www.googleapis.com/calendar/v3/calendars/calendarld/events”

The User will be able to view a list of calendars to which they have access with some of the
specific details of each calendar, most importantly the calendar id, being the unique but

readable identifier for a calendar.
The User will be able to view the events of a calendar to which they have access.

The User will be able to view the details of an event from a calendar to which they have

access.

The User will be able to add a task to a Jugglers’ calendar with details as input in the app

(a task in this case will be a Google event with a start and end time in a parent’s calendar).
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2 Analysis

The following analysis examines, at a high level, some options currently available for

parent’s “Juggling” children’s events and why there is a gap for a calendar managing app
such as Juggle.

Current “Juggling” Options:
1. Manual option, tried and tested, parent/parents remembering everything.

2. Using current Google calendar functionality, view all calendars for which the
parent has access, add new events as necessary for a calendar through existing
android calendar app.

3. Use one of the existing technical solutions available, for example, the top two as
per the website (Develop Good Habits, 2022):

a. “Calendar” as per their website (Calendar, 2022)
= Users grant access to Google calendars so any calendars that the
user has access to is included.
= Users can create events for the family in any of those calendars
= Users can view an analysis of time spent based on different metrics
including time spent with each other
b. “Cozi Family Organizer”, as per their website (Cozi, 2022)
= Users grant access to Google calendars by family member so any
calendars that the user has access to is included.
» (Calendar shared by family members
= Users can create events
= Users can create reminders
= To do lists shared by family members

The main gaps in option 1 above is the possibility of the mental load being distributed
unevenly and also the distinct possibility of forgetting some of the juggling steps.

The main gap in options 2 and 3 are the lack of relationship between the children’s events
and the related parents’ tasks.

The Juggle app will address those aforementioned gaps but will also further my education
of Android Development, Databases and Google’s APIs.
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3 Tools and technologies

3.1 KOTLIN ANDROID APP

With all the devices that I own, my own android mobile phone is my first point of call and
so I decided to build an android app. Many years ago I choose Android and it has always
made sense to stay with it, luckily my husband had made that same decision and so my
children also have android devices

Kotlin was chosen as the language for this app, we had covered it in the mobile app
development module and I welcomed the opportunity to continue on that learning
journey. Is it something that I questioned in the early stages of the project, whether I
should develop the app in Java to practice those skills. Kotlin was deemed to be preferred,
as per the following quote in response to the question of which was better, as found in a
medium.com article

In 2021, Kotlin will be the primary language for Android development. Although both
Java and Kotlin can be used to create performant and valuable apps, Google’s
frameworks, tools, documenting, and study materials continue to favour Kotlin,
making it the better language for Android today. (Modi, 2022)

One of the disadvantages of Kotlin, a much newer language, that I came to realize later in
the project was the lesser available support when trying to overcome issues throughout the
project’s development.

3.2  GOOGLE SIGN IN

Google Sign In seemed the obvious choice for my app. Allowing any other authentication
option would be quickly redundant as a Google Account with Google calendars is required
to use the app and access to that account and those calendars are sought immediately.

3.3 FIREBASE AUTHENTICATION

Although Google Sign in does not require Firebase Authentication, I will implement
Firebase so that that same authentication can be used when reading and writing to the
Firebase database.

3.4 FIREBASE REALTIME DATABASE

Firebase and its ease of use with Google sign in made it another obvious choice to use for
persistence. Firebase has a Realtime Database and a Cloud Firestore Database. The choice
to use the Realtime database was based on the considerations as presented on the Firebase
Documentation found here (Google Developers, 2022), from which the Realtime Database
was deemed most suitable. See Appendix A for decision considerations.
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3.5 GOOGLE CALENDAR APIS

3.5.1 OAuth Authorization

The Google Calendar for Developers page (Google Developers, 2022) includes the
following: ‘Your application must use OAuth 2.0 to authorize requests. No other
authorization protocols are supported. If your application uses Google Sign-In, some
aspects of authorization are handled for you.” That same page has the following steps
outlining the authorization of requests to the Google Calendar API:

The following general process applies to all application types:

1. When you create your application, you register it using the Google API Console.
Google then provides information you'll need later, such as a client ID and a client
secret.

2. Activate the Google Calendar API in the Google API Console. (If the APl isn't listed
in the API Console, then skip this step.)

3. When your application needs access to user data, it asks Google for a
particular scope of access.

4. Google displays a consent screen to the user, asking them to authorize your
application to request some of their data.

5. If'the user approves, then Google gives your application a short-lived access token.
6. Your application requests user data, attaching the access token to the request.

7. If Google determines that your request and the token are valid, it returns the
requested data.

Google Developers website also includes a OAuth 2.0 Playground (Google Developers,
n.d.) that can replicate the above steps using one’s own OAuth credentials. See Appendix
B for OAuth 2.0 Playground, Server-side OAuth flow steps.

3.5.2  JSON responses

3.5.2.1  Calendar List

The HTTP GET request returns a JSON array of data (“items”) from the Request URI:
https://www.googleapis.com/calendar/v3/users/me/calendarList

Each item is a calendar that the User has access to, the app’s Calendar model is a subset of
the available JSON data consisting of: summary, access role and id.
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https://console.developers.google.com/
https://www.googleapis.com/calendar/v3/users/me/calendarList

Here is an example of the JSON data available, showing one calendar returned:

{

"items": [
{
"kind": "calendarf#calendarListEntry",
"foregroundColor™: "$000000",
"defaultReminders"™: [
1
"minutes": 10,
"method": "email™
1.
1
"minutes": 320,

"method”: "popup”
1

1.

"primary": true,

"colorId™: “14",
"selected": true,
"notificationSettings®: {
"notifications™: [
i
"type": "eventCreation”,
"method”: "email™
1.
i
"type": "eventChange",
"method”: "email™
1.
{
"type": "eventCancellation™,
"method”: "email™
1.
{
"type": "eventResponse”,
"method": "email™
1
1
1.
|
"conferenceProperties®: {
"allowedConferenceSolutionTypes™: [

"hangoutsMeet™
1

1.
"etag": "\"1£47575€0272€000\"",
"backgroundColor™: "#Sfele?",

"gimeZone™: “Euruie/Landcm",
id": "kathleenmeck@gmail.com”
}
1.
"kind": "calendargcalendarList”,
"etag": "\"p3idanfigmruvelgi"",
"nextSyncToken™: "CMirviC3_fYCERZr¥YXRobGVlbmlj¥2tAZZlhaWwa¥2st"
3

Figure 2: Calendar List sample JSON response

3.5.2.2 Events list

The HTTP GET request returns a JSON array of data (“items”) from the Request URI:
https://www.googleapis.com/calendar/v3/calendars/calendarld/events

Each item is an event in the specified calendar included in the request. The app’s event
model is a subset of the available JSON data consisting of: summary, id, start, end and
created.

Here is an example of the JSON data available, showing one event returned for a specific
calendar:
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{
"kind": "calendargevents",
"defaultReminders": [1,
[*items=: I
{
"status": "confirmed",
"kind": "calendargevent"

"iCalUID" cgqmcc[ScBD] £bbSedhj0bakenhjsbioEigE2bsheke3Ephl ékgéEedhT4@google . con”
"reminders"
useDefault: true

“ht.mlLink" : "htt

"sequence”: 0,
"updated"” 21-11-14T16:32:08.433Z"

Ifl

etag": "\"327321505EEEE000N
"eventType": "default",
"organizer™: {
"self": true,
"email": "sample@gmail.com”
1.
"creator”: |
"self": true,
"email": "sample@gmail.com”
1,
Mid": “eggmecricBo)ebbicdhilbskehhiBbiotgiibiheke3épblckattathT”
1

"updated™: "2022-03-28T21:00:02.4422",

vsummary”: "sample@gmail.com”,

vetag’i "\"p3iSatledrhvelgh

"nextSyncToken™ CJCulcTZEfECEJCulETZEfYCGhUngHSDQE—
"timeZone"
"accessRole:

}

Figure 3: Event List sample JSON response

3.5.2.3 Create an event

The HTTP POST request sends a JSON representation of an event for a specified calendar
using the Request URI:

https://www.googleapis.com/calendar/v3/calendars/calendarld/events

For the creation of an event the app’s add event model specifies a summary, start and end as the
POST’s request body, for example:

{
"summary™: "Test™,
"start": |
"timeZone™: "Europe/Dubklin",
"dateTime™: "2022-04-14T15:15:002™
e
"end"™: |
"timeZone™: "Europe/Dubklin",
"dateTime™: "2022-04-14T1&:15:002™
}
}

Figure 4: Event add sample JSON request body

Upon successful creation the response details the event as a JSON response in the same
way as returned for the Events list above.
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https://www.googleapis.com/calendar/v3/calendars/calendarId/events

Here’s an example of the response upon the creation of a calendar event using the API:

"status": "confirmed™,
"kind"™: "calendargevent™,
"end™: {
"timeZone"™: "Europe/Dublin™,
"dateTime™: "2022-04-14T17:15:00+401:00™
Fe
"created": "2022-04-05%T12:43:04_000Z",
"iCalUID": "35cmSufnSdiglintn33d4vimgild@google . com™,
"reminders™: {
T"useDefault™: true
e
"htmlLink"™: "https://www.google.com/calendar/event ?eid=MzVibTV] Zm4S5EDIxMEludE4=HzRIHEInaTAgenhkODOyREI™,
"seguence": 0,
"updated™: "2022-04-059T12:43:04_070Z",
"summary": "Test",
"start™: |
"timeZone"™: "Europe/Dublin™,
"dateTime™: ™2022-04-14T1€:15:00+401:00™
Fe
"etag™: "\"325501€3€2140000%™",
"eventType": "default"™,
"oprganizer™: {
"self": true,
"email": "samplef@gmail .com"
e
"ocreator": |
"email™: "kathleenmcck@gmail . com™
e
"id™: "35cmSufnidiglintn334vimgio™

Figure 5: Event add sample JSON response
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4

41

Modelling

USER STORIES

As a parent [ want to launch and signup to the app with Google Sign In so I do not
have to use a password and separately identify my Google calendar.

As a parent | want to see a list of Google calendars, to which I have access, and choose
which calendar is to be monitored for new events so that I can focus only on those
calendar events.

As a parent | want to also choose which calendar to which new tasks can be added so
that I don’t have to go into my Google calendar separately.

As a parent | want to see a list of Google calendar events from children’s calendars so
that I don’t need to check calendars individually.

As a parent I want to see more detail of an event, as above, in a new view so that I can
decide what related tasks are required.

As a parent | want to create a task using some of the details from an event, as above, or
some additional details, and add that task to a parent’s calendar so that I can use the
existing Google calendar functionality for reminders etc.

As a parent | want to be able to distinguish between new events and those that have
already have related tasks added so that I can focus on those that have not been
considered.

As a parent | want to create a dinner event and add it to parents and children’s
calendar so that I don’t have to continually repeat myself.

As a parent I want to see what calendars I have specified for each role so that I can
verify or update my choices.

As a parent | want to login and see that my choices have persisted so that I don’t have
to specify roles repeatedly.

As a child I want to add an event to my Google calendar and know that my parent will
see it and consider what needs to be done.

As a child I want to ask Alexa/Google Assistant “what’s for dinner?” and get the details
so that I will know what’s for dinner.
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4.2

NON-FUNCTIONAL REQUIREMENTS

User must have a Google account

User must already have been granted read/write access to the Google calendars that
will be monitored for new events or to which tasks can be added or which a dinner
event could be added (specifically the permission “make changes and manage sharing”
must be granted by the calendar owner to the User).

User must give permission for access to Google Calendar (specifically “See, edit, share,
and permanently delete all the calendars you can access using Google Calendar)

Assumed continued use of existing Google Calendar add and read events from android
and/or Alexa/Google Assistant.

A “Routine” can be added to Google Assistant, via Settings in the Google Android app,
with the following specifics:
- “starter” “When I say to Google Assistant: “What’s for Dinner?”

- “action” “Tell me about today’s calendar”
So that Google Assistant, upon the above voice command, can read the events of that
day’s calendar, including the Dinner event with dinner details as added by the User in
the Juggle app
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43 SYSTEM MODEL

4.3.1 Flow Diagram

Goto Juggle (unsafe) Google Calendar permissiongranted

UpdateClick ContinueClick EventClick

signin

Juggle

Add Eventclicked from
Bottom Navigation

Figure 6: App Flow Diagram
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4.3.2 Views

4.3.21 SignlIn

4 )

Figure 7: Sign In view - initial design vs. actual

Upon app launch, a simple view with only Google sign in option displayed. There is no
alternative view or flow for a user to sign up to the app. If a user has not signed in
previously and saved their Juggler and Juggled choices the heading field will display
default text, otherwise the data will be populated from the User as saved in the database.
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4.3.2.2  Calendar List

-

CALENDAR LIST

Calendar 1
Calendar 2
Calendar 3

Calendar 4 {lLE

i

.

Juggled

Juggled

Juggler

~

/

Kathleen McCK
Jugghers: [Ger, Mi

Juggled illed, F

CONTINUE

UPDATE

Kathleen McCK

Jugghers: [Ger he

Juggled: [Culler

MeCarthy Kelleher Craic

kathleenmeckiiigmail.com

Mol

test6345210@gmall.com

testB431E20@gmail.com

test4365421@gmail.com

CONTINUE

Choose & role

Choose a role

Juggler

Juggled

Choose a role

Choose a robe

Figure 8: Calendar List view - initial design vs. actual &actual upon update button clicked

This view will display the current user’s Google account name as well as any Juggler and

Juggled aliases that have already been added.

Upon clicking the update button, a list of the user’s Google calendars to which they have
owner access are displayed. An alias and a role of Juggled(child) or Juggler(parent) can be
assigned to each calendar. The aliases must be distinct from each other (ignoring case)
and at least one of each role must be chosen to continue. Upon continue the Google Id,
Google name, aliases and corresponding google id is saved for this user and the events list

is displayed.

If the user clicks on a specific calendar in the list, the events for that calendar will be
displayed in the Events List view.
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4.3.2.3 Events List

Events List

\ Juggle away

Jack's party

-

EVENTS LIST

Fosathall training

Event 1 Summary

Easler camp

Event 2 Summary

Event 3 Summary

p
N

Figure 9: Events List view - initial design vs. actual

A list of events from the calendars that are to be juggled as per that user’s choices.
Current functionality includes only events from the first of the Juggled calendars. Future
development would be required to ensure events from all Juggled calendars are displayed.

Also I have not implemented the checked event indicator (Initially designed as: a checked
indicator will appear in the list with the event title. An event is deemed to have been
checked if tasks have already been added or “no task required” has been chosen.)

Upon clicking an event in the events list, the detail of that event is displayed.
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4.3.2.4 Events Detail

<  EventViewFragment

Cullen

Easter camp
2022-04-19 i@ 12:00
2022-04-1% @@ 13:30
2022-04-18

Calendar

Date

Time Start
* Time End
* Details

Sumimary: Easter camp

Start Date: 20220419
Start Time:  T200
End Date: H022-04-19

End Time: 13:30

Event 1 Tas kSi Juggler Choosze a Juggler =
= Task 1 Summary
= Task 1 Owner

Related Events:

= Task 2 Summary
= Task 2 Owner

Cullem == Eagter camp - lift there

Figure 10: Events Detail view - initial design vs. actual

Details of the event selected is displayed in a new view, any tasks already assigned are
listed.

The initial design was to click on the “+ Task” button to display the “Add Task” view,
however I have implemented the above view where the related event can be added from
this view.
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4.3.2.5 Add Task

Cullen

4 2022-04-19 @ 1200

2022-04-19 @ 13:30
20223-04-18

Event 1 Title
Calendar
Date

Time 5tart
Time End

Summany: Easter camp - bringing home
Start Date:  2022-04-19
Start Time: 13220

Envd Dratec 20220419

Erd Time: 13:40

Juggler

Choose a Juggler

) RELATED

Ger
Related Evenl

Cullen = NS pap

Figure 11: Add Task view - initial design vs. actual.

As above the initial design had a separate view for the add task, however this has been
updated to the above, so that all the related tasks already added can be seen when
deciding upon any additional related tasks that should be added. The related event input
fields are prepopulated with the original event details, the “Choose a Juggler” dropdown is
populated with the Juggler aliases that the user has saved to the Database.
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4.3.2.6 Add Event

Add Event

/ . \ Trpe: Dinner =
New Dinner
Smmany: Pizza and salad

[ Date ] Start Date: HFI04-18

| Ti me | Stari Timwe. 1538
End Dare: 020418
Summary

End Tiema 18:30

Figure 12: Add Event view - initial design vs. actual

Date, time, Summary of a new event can be input and upon a click of the add button that
event will be added to all the Juggled and all the Jugglers calendars that the User has
specified. The initial design was for a dinner event however the addition of many different
types of events could also be required for the same set of calendars, and so I have
implemented a “Type” field that defaults to “Dinner”, a default start time that is “17:30”
and a default end time of “18:30”. The dropdown currently includes a blank type but in
future work could be updated to include User defined default types and default times.
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4.4 DATA MODEL

4.41  App

The models within the Juggle app detailed below. Any data that is passed between
fragments in the app uses Parcelize. Parcelize is a Plugin that allows the serialization of a
class so that it can be transferred through the android app.

4.4.1.1  Calendar List

The JSON response from the Calendar list GET request is a list of items, each of which is a
calendar, modelled by the CalendarModel.

The following is the CalendarListModel used:

55 CalendarListModel(

al 1tems: List<CalendarModel>

Figure 13: CalendarListModel within Juggle

4.4.1.2  Calendar

Of the data returned for each item in the JSON response from the Calendar List GET
request the following subset is modelled as the CalendarModel, where the data types
match that of the JSON response:

Figure 14: CalendarModel within Juggle
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4.4.1.3  Event List

The JSON response from the Calendar Event list GET request is also a list of items, each of
which is an event, modelled by the EventModel.

The following is the EventListModel used:

class EventlListModel(

val items: List<EventModel:=

Figure 15: EventListModel within Juggle

4.4.1.4 Event

Of the data returned for each item in the JSON response from the Event List GET request
the following subset is modelled as the EventModel, where the data types match that of
the JSON response, with the exception of “Time” for which a custom model was included
in the app:

Figure 16: EventModel within Juggle

4.4.1.5 Time

The following Time model is required to handle the start and end timeZone and dateTime
returned for each event in the event’s JSON response, where the data types match that of
the JSON response:

PAGE 30



: String,

al dateTime: String
}: Parcelable

Figure 17: Time model within Juggle

4.4.1.6  Add Event

The AddEventModel is used to compose the JSON request to add an event via the APIL.
The above EventModel contains the fields id and created, which are not included in the
POST add event request but are generated upon the addition of the event. The following
is the model used for an Event being added to a calendar, where the Time model as
detailed above is used for the start and end time and date details:

355 AddEventModel(
. String,

C: Time,
al end: Time,
: Parcelable

Figure 18: AddEventModel within Juggle

4.4.1.7  Event Wrapper

The JSON response upon the addition of a new event is handled by the EventWrapper
model, the data is then used to populate the Related Event model for saving to the
database, the model is as follows:
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oclass EventWrapper {
var id: String? = null
y: String =
: Creator?
Time? =
Time? = null

er: Organizer? = null
: String =

ss Organizer(
self: String,
emall: 5tring

55 Creator(
email: String

Figure 19: EventWrapper model including Organizer and Creator sub models

Where Organizer and Creator are required to be modelled separately.

4.4.1.8 Related Event

The Related Event model in the app, that is also saved to the Realtime database, is as
follows:
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[@Parcelize
odata class RelatedEventModel(

ime: String
: String =
e: String =

): Map<String, Any?> { // required to handle
1 map0f(
to 1id,
to owner,
to ownerAlias,

to summary

Figure 20: RelatedEventModel within Juggle including the map for saving to the database

Where the following describes each field:

id: the Uid of the newly created event as returned when the event is created
via the API

owner: the Google Id (one of the Jugglers) of the calendar to which the event has
been added

ownerAlias: the alias as assigned to the above owner at the time of the event creation

summary: the summary of the new event, the alias of the juggled is appended to the
summary

startTimeZone: corresponds to the start Time.timeZone of the new event

startDateTime corresponds to the start Time.dateTime of the new event
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endTimeZone: corresponds to the end Time.timeZone of the new event

endDateTime: corresponds to the end Time.dateTime of the new event

4.4.1.9 User

The User model in the app, that is also saved to the Realtime database, is as follows:

celize
ata class UserModel(
[ d: String =
: String ,
string ,
HashMap<String, String> = hashMap0f(),
HashMap<String, String> = hashMapOf()

): Map<String, Any?> { [/ reqguired to handle JSON
1 map0f(

to

Figure 21: UserModel within Juggle including the map for saving to the database

Where the following describes each field:

userUid: the Uid of the signed in Google User as returned when authenticated with
Firebase
googleld: the email of the Google User that has been authenticated with Firebase

that is currently signed in

userName  the name attached to the Google account of Google User currently signed
in

jugglers: a Kotlin HashMap where the key is the alias as entered by the user and the
value is the calendar id of the Google calendar to which the alias is
assigned and the role of Juggler is chosen
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juggled: a Kotlin HashMap where the key is the alias as entered by the user and the
value is the calendar id of the Google calendar to which the alias is
assigned and the role of Juggled is chosen
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4.4.2 Realtime Database

User Juggled Event

Google id 1.1 0.* | Google Calendar id

Children's Google Calendar id [0..*] Event id

Parents Google Calendar id [0..*] Pair(Task event id, Parents Google
Calendar id) [0..*]

Figure 22: Database - initial design

User Related Event
googleld 1.1 o.* | id
userName owner
userUid ownerAlias (at time of creation)
<Juggled Alias, Juggled googleld= [0..*] summary
<Juggler Alias, Juggler googleld> [0..*] startTimeZone
startDateTime
endTimeZone
endDateTime

Figure 23: Database models - actual design

The User model has been expanded from the initial design, to include additional fields,
googleld and userName as taken from the Google account of the signed in user but
keeping them together in the database model has made that data easier for the app to
access as it is from one source. The alias allows the user to specify which calendar belongs
to who rather than continually use the, sometimes ambiguous, googleld.

The Juggled event entity has been replaced with the related event, and saved to the path in
the database specified by the juggled event id, this again was for ease of access, as the app
will require multiple related events per single juggled event in the Event view. If I'd used
the Kotlin Pair the related event details available to the app via the database call would
have been limited to only the event id and the google calendar to which it belonged so to
display additional information, as actually stored, an API call to the related events google
calendar would have been required.
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4.4.2.1  User

https://juggle-
g events
- users
- 886nVUDPoHeMz4NLGZ fwMDD21z 31
googleld: "kathleenmcck@gmail.com®
- juggled
Cullen: "test6345210@gmail.com”
Fionn: "test4365421@gmail.com’
- jugglers
Ger: "test8431820@gmail.com”
Me: "kathleenmcck@gmail.com”
userName: "Kathleen McCK"
userlid: "886nVUDPoHeMz4NLG2fvMDD2lzj1"

Figure 24: Actual User Model in Database

The user of the app, requires a Google account and access to Google calendars to be
juggled as well as access to Google calendar of other potential jugglers. The associated
calendars need to be saved with that user’s Google id so that the roles assigned to
calendars by that user will persist.

During the development of the app I expanded the initial User design to include a UID
that would identify the specific child node of “users” for the logged in user and that the
UID for the user in the database should be the UID of the authenticated user in Firebase.

Additionally to allow the inclusion of an alias for each Juggled or Jugglers’ calendar I
altered the model to use a HashMap of the alias and calendar id of each role, rather than
an array of just the calendar id assigned to each role.

Lastly I added the username that is populated with the user’s Google Account name for
display during the app.

4.4.2.2  Juggled Event

Once a Child’s event has been reviewed and tasks attached the child’s Google calendar id,
related task ids and some data will be saved to the data base using the path
events\juggledEventld (where the Juggled event id is the id of the Google Calendar event
in in the Child’s calendar that is being juggler.). This will be used to display the already
related events that have been added for an event in the Event details view in the app. In
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future development it will also be used to determine whether an event has been checked
in the events list.

- events
~  bu99k7d5ji8j4791da3bfss44o

+ — olk7uftmj6644olBeveikdmgig
endDateTime: "2022-04-19T12:10:00+01:00"
endTimeZone: "Europe/Dublin”
id: "olk7uftmj6644ol0cveikdmag3g”
owner: "testB8431820@gmail.com”
ownerAlias: "Ger"
startDateTime: "2022-04-19T11:50:00+01:00"
startTimeZone: "Europe/Dublin
summary: "Cullen -= Easter camp - lift there"

+ — vkn99scbdnas87491ulbf919es
endDateTime: "2022-04-19T13:50:00+01:00"
endTimeZone: "Europe/Dublin”
1d: "vkn99schdnas8749Iulbf919es”
owner: "kathleenmeck@gmail.com”

ownerAlias: "Me"

Figure 25: Actual Related event in Database
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5 Implementation

The development steps have been split out by iteration, as follows:

5.1

5.2

ITERATION 1 (19 FEB 22 -> 05 MAR 22)

Set up a GitHub repository

Within Android Studio created a new project with Bottom Navigation Activity
Set up Firebase in the Firebase console with the Google Sign In method for my app
Set up a new project in the Google console for my app and configured for Google
Sign In

Google Sign In implemented in new Activity

Refactored the app to use Firebase authentication upon sign in

Refactored to use the MVVM design

Upon Google Sign In read and write access to Google Calendar requested via
scopes based on the Google Sign In Options builder as discussed on
StackOverflow.com (stackoverflow, 2019)

Sign out and revoke access was also implemented

Investigated the retrieval of the access token for use in the Google Calendar API
calls however I could not retrieve that token following the Google sign-in

ITERATION 2 (06 MAR 22 - > 13 MAR 22)

Continued to investigate how to access the access token including the use of a Google
calendar service (as used in the following repot on GitHub (Yuana, 2018) )but to no avail.

At this point I made the decision to postpone the attempt to programmatically retrieve
and use the temporary access token that I was expecting to be available upon Google Sign
In and in order to continue making progress on the project I would continue to use a
hardcoded access token, in the hope that I would have the time to revisit.

Added a custom Calendar model and Event model to the app (based on a subset of
the JSON data response expected)

Added a custom Calendar List model and an Event List model to the app to handle
the JSON list response.

Added Retrofit to the android project, made a API call for calendars to which the
logged user has access using a hardcoded access token (as retrieved using the
Google Developers OAuth 2 playground (Google Developers, n.d.)) as the GET
requests authorization header value.

Calendar model summary and access role displayed upon login, using a recycler
view.
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53

5.4

55

ITERATION 3 (14 MAR 22 -> 20 MAR 22)

Added the find calendar events functionality for a specific calendar id using an API
GET request

Added a recycler view to be displayed in the Events list fragment

Added a Calendar on click event to the Calendar list recycler view that would
navigate to the event list Fragment

Added an event view fragment to display certain details of a specific event

Added an Event on click event to the Event list recycler view that would navigate
to the event view Fragment

ITERATION 4 (21 MAR 22 -> 27 MAR 22)

Added the input fields for the new event to be added

Added the post new event via API using that inputted data upon the click of a new
button to the primary calendar of the logged in user.

Refactored the event view layout

ITERATION 5 (27 MAR 22 -> 02 APR 22)

Set up the project to use the Firebase Realtime Database in the Firebase console

Added a Firebase object to integrate with the database

Added a custom User model to the app

Added a drop down (spinner) in the Calendar list recycler view with Juggled or
Juggler role options as well as an input text alias

Added the functionality to save a user to the project’s Firebase database upon the
click of a button in the Calendar view including both a Juggled and Jugglers
HashMap of aliases and calendar ids.

Implemented validation that the aliases were distinct as required for keys in a
HashMap.

Restricted calendars displayed in a list to those only with owner access

ITERATION 6 (03 APR 22 -> 18 APR 22)
Creation of GitHub Page and Readme

Added the functionality to save a related event to the project’s Firebase database
and the subsequent rendering of those events in a recycler view when viewing the
Juggled event.

Updated the add related event card to allow the choice of one persisted Juggler as

the owner of the related task
Add event functionality implemented, event to be added to all Jugglers and all

Juggled for the User
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e Multiple UI updates

e Reformatted the code, removed redundant comments.
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6 Reflection

6.1 LEARNINGS

Android development is difficult to comprehend and it is difficult to find
resources to help: I had a suspicion that this was the case during the mobile app
development module however [ was convinced that with a bit more effort, as part of the
final project, the flow of android development, including the MVVM approach would
become clear, as did the majority of the other course modules. However this was not the
case, progress at every stage was slow and I didn’t get to develop the functionality that I
had originally hoped.

Android Development: Although I had already built an android app as part of the
mobile app development module, I learned a lot more about: data models in both the
retrieval of data using the API, posting data via the API, moving data within the app and
saving and retrieving data from the Realtime database; Retrofit HTTP requests; retrieving
input text and spinner position for items in a recycler view but also the Kotlin language
(for example the for loop validating the alias and roles assigned to calendars available).

Google APIs: There are a vast number of Google APIs available for use by developers.
The potential for using even the Calendar API is huge, for which I've only begun to explore
as part of this project. I almost automatically grant Google scope access when requested
to a variety of mobile and web apps without thinking too much about it, so it has been
great to get a better understanding of how they all interact with Google including the use
of OAuth authorization. My own app was unverified by Google, so it’s been good to
realize the process employed by Google to authorize an app.

Authorization tokens are very valuable: One of the main challenges of implementing
the Google API functionality was the absence of a short lived access token that I was
expecting as part of the Google Sign in process flow. I can’t help but feel that it was very
close but without it explicitly showing itself, hardcoding was the only way forward. I
could have easily spent my entire development time searching for that access token so I
was grateful to realise progress was possible without it and continue developing my app
even though it was not as I had planned. Thankfully the “OAuth 2.0 Playground” (see
Appendix B) was available to generate that access token so that I could continue to build
the majority of the intended app functionality.

Timeboxing: My approach to solving a problem has always been to spend as much time
as it takes to get a solution and it had worked well for me in the past. At most stages of
this project my goal of a functioning app seemed unachievable and with that, sometimes
panic, unretrievable time would vanish with little results. Another lesson from the elusive
access token was to decide upon an amount of time to be spent on a problem and once
that time was up move on to what I could make progress on.
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My planning did not go to plan: Initial expectations were to plan sprints by start and
end dates, neatly filling each with clear functionality to be implemented and upon
completion of those plans move onto the next iteration. Thanks to the confidence
inspiring Google API documentation, it was a forgone conclusion for me, that the
functionality I had planned would be easily implemented. However when I began to
struggle with accessing the Google API data that initial plan was abandoned for a much
more short-term-goal-focused approach, I made some use of Trello to name development
and documentation tasks but I struggled to estimate efforts required and so worked
through them as much as I could in a sensible order. Also as a result of the lack of
confidence in what [ was doing, my Git repository commits were to a development branch
only, many times during development I reverted all the outstanding file changes if the
changes weren'’t translating to my expected additional functionality, so only when I was
confident that the complete commit worked did I in fact commit the changes. (See
Appendix C for commit history and Trello screenshot.)

6.2 ACHIEVEMENTS

I have built a native Android mobile application, using Kotlin, where a User can
successfully sign in using their existing Google account and grant permission to the app
for read/write access to their Google calendar, as well as being authenticated with
Firebase.

The app can get calendar specifics using the Google calendar APIs and within the app
handle that data response using custom built data models, it can also post event specifics
using the Google calendar APIs and again handle those responses in a similar way.

The app can also save to a Firebase Realtime database, a combination of data as retrieved
using those APIs and data entered by the User, as well as retrieve data from that database.

The app can display data sourced from all of the above (Google Sign In, Firebase
Authentication, Google calendar APIs and Firebase Realtime database) and move it
through the app and display to the User.

6.21 Future Development

Future development of Juggle would prioritise, the following, as per the initial design:
Get and use the API Access token programmatically:

As mentioned already, the Google API access token has so far been beyond my reach,
there seems to be three possible approaches that would need to be reviewed again and a
solution found, they are:
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1. Upon Google Sign In use the given “short-lived access token”, this is the approach
as described in the previous section “OAuth Authorization”, step 5

2. Create an API call using the returned authorization code upon Google sign in, as
per the POST request in the “OAuth 2.0 Playground” (see Appendix B, specifically
exchanging the authorization token for the access token)

3. Google APIs services calendar as described at (Google Developers, 2022) and used
in the following Kotlin project on GitHub (Yuana, 2018). This approach would
seem to handle the access token but also the API calls and presumably remove the
need for the current Retrofit methodology implemented in the app.

Ensure the Juggled events are for all User’s Juggled calendars:

The app’s functionality would need to be expanded so that the GET events request would
be generated for each of the Juggled calendars and the responses collated for review in the
Events List view, as described here.

Determine and display whether the Event is already checked:

As per the initial design the Events List view should show a checked indicator per event,
the idea here was to highlight more easily the Juggled events that need attention. This
functionality would require a check on whether related events exist in the database,
optionally the User could assign a checked indicator per Juggled event, this would require
the addition of a Juggled Event model to the app and database.

Additional functionality notions:

e Date and time validation for new events upon User input, including time zone
handling (currently default values) and all day event modelling (i.e. start and end
is a date only)

e Handling of unexpected/errors in API and Database responses

e Checking Juggler’s for free time before creating new related events

e Handling the scenario where Juggled have events in common and so related tasks
could also be merged

e Inviting fellow Jugglers to the app, or requesting access to calendars from the app

e Integrate the dinner event creation with adding ingredients to a shared shopping
list, could also retrieve previous event details for reuse, could also assign event to a

Juggler
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6.3 CHALLENGES

Throughout the Project effort I hit many challenges, they could be categorized as follows:
The search for the API access token:

I've mentioned this challenge many times already and the possible solutions are included
in Future Work above. To be able to continue with development using the calendar API in
real-time with real data I:

1. Included the hardcoded value in a “secret_strings.xml” file:

> D juggle_text_launcher_round

encoding

=Bearer ya29.ABARrdaM%--dje8gnQZsByo8y3EsNrebgO

2. Referenced that string resource in the View Models and included it as a parameter
in relevant functions:

= app.getString(R.string. te
s(calendarId: String) {

CalendarManager.findCalendarEvents( lendarId,

Timber.i( )
(e: Exception) {

Timber.i(

) token: String): Call<CalendarListModel>

The lack of available Kotlin examples and discussions:

Again I've mentioned this already but when no clear Kotlin solution was found at the
usual online resources, I sometimes could piece something together with Android Studio
prompts or converting from a Java solution, but at times had to abandon that particular
effort.

Time:

This was a big challenge for me, the “Juggle” is real!
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7 Appendices

71 APPENDIX A

Figure 26: Choosing a Firebase Database, following screenshot as per (Google Developers,

2022)

Key considerations

Beyond great core features common to both databases, think about how any or all of the considerations listed below will
affect the success of your apps.

Role of the database

Operations on data

Data model

Availability

Offline queries on local
data

Number of database
instances

My app uses a database for...

If you don't need advanced querying, sorting and transactions, we recommend Realtime Database.

My app's database usage looks like...
If your app will be sending 3 stream of tiny updates, such as in a digitai whiteboard app, we
recommend Realtime Database

| prefer to structure my data as...
For JSON unstructured data, we recommend Realtime Database.

When very high but not critical availabiity is acceptable, we recommend either Cloud Firestore or
Realtime Database

My app will need to perform queries on devices with limited or no connectivity...
If you expect your users to be consistently online, we recommend Cloud Firestore or Realtime
Database,

In my individual projects, | need to use...
If you need a single database, we recommend either Cloud Fireslore of Realtime Database
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7.2 APPENDIX B
Stepping through the OAuth flow using the Google Developers OAuth 2.0 Playground
a) On the right hand side, enter the Juggle app’s Client ID and Client secret, on the left

hand side choose the scope https://www.googleapis.com/auth/calendar, and
“Authorize APIs”

© Oduh 20 Fiayground x + 8 x
€ > C @ hups/developersgoogle.com/osuthglayground/ ®  » 0@
€ SonnmaGiss. @ hmStsgchestsh.. [ WigherDlomain. W WiSchaok e Prosessingory @ Online Student Serv.. [ MTMLbasics- Lo [B) Cvenview U Pl ) Mowtoset AR @8 Play monusi-Chen.. [ Segment| Fomant.. @ Pomadara Timer »
{ Google Developers
OAuth 2.0 Playground X (1] oo Q
~ Step1 Select & authorize APls Request / Response OAuth 2.0 configuration
Salect the scops for e APl you would ke 10 sccsss or npat your e Ot e et )
OMuth scopes below, Then click the “Authorize APIs” button. No request
Ofuth endpoints  Goegle &
+ (3 Google Ads APY it gaogle
+ il Googie Analytics API v3 Token endpoint  hips iloauth? geoglsapis comitoken
~ I Google Calendar AF1 13 Acosss token location: | Aumaraation nesder wBearerprenx &
 bitps tuna googieapis com/suthicalendar
Acessstype  Omine T
Force prompt  Comsemt Sereen
 Use your oun O credentials
» & Google Classroam AP1v1
+ (3 Google Cloud Data Catalog AP1 v1 OAuth Chent 10: | ChemID
» (5 Google Clowd Memarystore for Redis AP v1 OAuth Cliant secrat
» G Goagis Docs API v i o pray the
+ (& Google 0Auth2 API V2
o Closs
+ (5 Guogle Piay Andioid Developer AP1v3
» (3 Google Play Custom App Publishing AP vi
+ (G Google Play EMM AP1 v1
» Step2 Exchange autharization code for lokens
+ Step3 Configure request lo AP hap Lines

Figure 27: OAuth flow, add OAuth credentials and authorize APIs (Google Developers, n.d.)

b) Choose a Google account

G Sign in with Google

Choose an account

to continue to juggle

Kathleen McCK
kathleenmcck@amail.com

® Useanother account

English (United States) = Help Privacy Terms

Figure 28: OAuth flow, choose an account (Google Developers, n.d.)

¢) Confirm continue for unverified app, “Go to Juggle (unsafe)”
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https://www.googleapis.com/auth/calendar

A

Google hasn't verified this app

¥t & verfication request 10 remove this screen Leam mere

tade Adunced BACK TO SAFETY
Contionse only if you Understand the risks and trust the developer
(kathigenmech@omail com:

00 10 ngple furaate

Figure 29: OAuth flow, unverified app warning (Google Developers, n.d.)

d) Grant access to requested calendar scopes

G Sign in with Google:

juggle wants access to your

Google Account

[ Y ———
When you allow this access. Juggle will be able to

5 See.edn. share. and permanently delete ol the
Ccalendars you can access using Google Calendar

Learn more

1 this ste or pp You
your Google Account

 share data safely

Enghsn (Untec States) = Wep  Prwacy  Tems

Figure 30: OAuth flow, Consent to requested scopes screen (Google Developers, n.d.)

e) Response includes authorization code

® Oath 20 Psyground x [BE v a
€>Cc @ RSS janc27-CAOWC e & »0@ :
O sennns X i W Vascrcos Onime.. [ Procesingorg @ Onine StudeneSenv.. K MTWLbotic - Lear. [B) Ovenview Usia it 0 Mowtoset VAN O Play marusi-Ches.. [ Segment[Fomans. @ Pomodors Timer “

{) Google Developers

OAuth 2.0 Playground X o °o o
» Step 1 Select & authorze APis Request / Response
- Step 2 Exchange authorization code for tokens SR s

atiin ’btens T accounts 2o a/authicedirect_or . google. _typemcodebeltont_\-QEEND
reontent fespis. Sype-ofiline

Once you got the Auhorization Code ¥om Step 1 cick the Exchange

authorization code for tokens bution, you wil get 8 efesh and an access
1 fonenetoygronns coce R ST ’ peset e
Host: developers.google.com

i

Refresh token  Refresh token
Accass token:  Access ioken
Aato-rsfresh the token befors # expires

Note: The OAutN Plegyround Wit SUTOMSICATY 78NS relresh foNens aer 24n You
Can ¥ [ by SoecHiNg JOuT WY A0DKC3BoN OAUh credentals usng the
Configuration panel.

Figure 31: OAuth flow, retrieval of authorization code (Google Developers, n.d.)

f) Exchange authorization code for access and refresh tokens
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{ Google Developers

OAuth 2.0 Playground x

+ Stap 1 Select & authorize APls Request / Response

~ Step 2 Exchange authorization code for tokens: POST ftoken WTTP/1.

1
bost aytnd. googlaspis . con

Onca you got the Auboizaton Code ko Sep 1 clck te Exchangs  —omens- nts spoL1

suthorization code for tokens bullon, you wil get 8 refissh and an sccess  user-agent: goople-osuth-playground
token which is required to access Ofuth protected resaurcas.

joogle.comtar: round
_type-author S18tion_code

e liant_d

Code=4X2FBAARFUEY -3 1 -RSSOLIPSLAVINAY - 1295 TVIBACTT -CATWCHAT A1 S UAG - FONEUITDhr e ract_ur d-hTepsk3aIFRIF dave Loy
ﬂ #508. Boogleuiercontant <eﬂ<|l|n‘,|o<r|l*‘luw

Z¥Wjane2? 4

1 200 0%
Content-Langth: 41

“ss.peotaction: ©

Refresh token 11/04vKD2QAKEXVoCG Y IARAAGAQSNAF-LSIHIOTRSIFHL oottt P
Expires: Ron. o1 1an 1538 00:90:09 w0

Access tokan w i Vary: Grigin, ¥-Origin, Referer

foken:| 028, AARrdaMSpugt OpieSe2of| Serler: seaffolding on HTTPServer2
-Content-encading! §rip
Autosfresh the token bfors h xpres Fragea: no-cache
| Cache-control: na-cache, no-stare, max-age=d, must-revalidste

The access token wil expre in 3533 seconds Eate: St 90 ape 5953 ioisaise ST
H-frame-options: SNEORIGIN

P —— miovons o 2an v RLL-SVG: DI=iAAS" a=2502000,01-20m" 14437, nae2502000,3-QIS0=" 443" An=2592000,13-004E"1441"; masISSL000,13-0043" 443" ma2S92000, quice" 443" mae2592000; v e6,43"

can avold s by specig your oun aopKaln OAuth credeatals 95ng the ¢ application/ion; charsetrutf-

Caniguration panei

“access_token"

e

e D e TAAAMSATt L3]GS IS AT ST T RGN

Figure 32: OAuth flow, exchange authorization code (Google Developers, n.d.)

g) Can also refresh that token

{ Google Developers

OAuth 2.0 Playground x

» Step 1 Select & authorze APIs Request / Response

~ Step 2 Exchange authorization code for tokens. ST AR LA
Fast: owuti goog
Content-length: 179

Once you gt the Auorization Codo Fom Step 1 cick the Exchange  content-type: sppl

‘authorlzation code for tokens button, you il get & refresh and an access  user-agent: google-osuth-playground

g uired
client_secret. rant_type-refl X L _pras
REuocGaAPATUCBETTEN apps - googleviercontent .con
KITP/1.1 200 0K
Content -length: 2

50
Yoxss-protaction: @
= 7 X-content-type-opt
Falresh ks 3 Transfer-encoding; chunked
Expires: hon, 01 Jer
Very: Oigin, X-Origin, Referer
1 scaffolding on NTTPserver2
ip

pis.con

Access token:  ya29 AGARIGAMENGNAF gniNozovL  Retresh access token

t-encoding: gz
Adto-csfrash the token before it sxpires:
2 c : no-store, max-age-8, must-revalidate
The access token wil expire in 3578 saconds 09 Ape 2022 11102158 GAT
pes
s e O s - o sues R3TiAd2") mariSO0000,03.20m A3 man2592000,3-0050" 2592000, h3-QO46%" 14437 mav2592000, h3-QR43="1443"; ma=2592009, Quic="i443"; me=2592000; \"46,43
can ai0d ths by speciying your own appicaton OAth credentals Gamg he L
Cantguraton parel

“token_tjpe™: “Bee:

Figure 33: OAuth flow, refresh access token (Google Developers, n.d.)

h) Send a request for a specified Request URI
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{) Google Developers

OAuth 2.0 Playground x
» Step 1 Salect & authorize APIs Request / Response
» Step 2 Exchango authorzation code for tokans OET /calendar/v3/users/me/calendarlist HITP/1,1
rosts e goopiearia.com
Content-length: &
~ Step 3 Configure request to API Beacer ya29.. ¥ ¥
Construct your NTTP roquest by spacllying the URI, NTTP Method, i
Wwwmnmm ontent-length: 3108
vquest oquest “uss-protection: 0 i
b .
-content-type-options: nosaiff =
e | hesders. ires: Sat, 00 Apr 2022 5128 T
L s X e L] u"ll W:g». X-Origin, Referer
Yert
~content -4 dir 3
ot et X - AT ST R——
Dater Sat, O Apr 2023 1108138 1T
vt ewestVody 0 CONMARTYPE.  spwieutnioon . X:frame: i 1618
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Figure 34: OAuth flow, send API request example (Google Developers, n.d.)
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7.3 APPENDIX C

® © @ I3 > 1 & &8 @ @
Commt P Puh Banch  Merge < ‘ By Gitflow Remote Terminal Explores Setings
e o Remate banches | Dot Order =
Fle Satun =
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1y o Adding pjectimage 1842222120
; Mege pullrequest £2 fom KathlesnhDevelop 18 pr 2022 2055
Develop Bowgnooes  Boees | Comment wpdstes 18 hpe 2022055
S Formatting code 18 apr 222812
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& RenoTES Updated Relted event adtion to choose rom uagles 16 Apc 202 1022
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Upeote Everts Viw o show calendor name 13 hpr 222122
Rendeiog reloed events 13 Ape 202 2044
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Adding README 5 Apr 2022 1648
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Set therme ey theme-site SAMA2162  KetheenMcCarth, Gaecl3s
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Set therme ey theme-cayman SAARIGT  KathleenMcCothy Odedle
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Addede find events methods and view Ma02 1339 KathleenMK <kath §7cc12d
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Refactored to uze Calendar Manager obsect
‘Added Event model

‘Added calendsr model with test pi call

Including request google calendar zcope and reveke 5Mar 20221954
Updeted to use Feebase autherticaticn on signin 5 Mar 2022 1423
Google Sign In Activity and layout 25Feb 2022 2020

226 KathleenhK <kath (776

New Androed project 19Feb 202

Figure 35: Sourcetree screenshot of commit history
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Figure 36: Project Trello Board screenshot
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